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SafeCREW goal

New processes for reducing disinfection
by-products (DBPs) and their precursors
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Increase the preparedness of
the EU water sector for challenges

arising from climate change
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Case studies

Case Study #1: Berlin, Hamburg o
«» Ground water i Case study #1
< Innovative microbial monitoring for early Case study #4 AL T

MAR & groundwater
Non-disinfected

warning
s Strategies for first time disinfection
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Surface water
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Case Study #3: Tarragona
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NOM ¢ N ’ i Case.study #4
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% Implementation of Water Safety Plans
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quality guidelines £
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CS#3 Consorci d‘Aigues de Tarragona ©

A Consorci

2N d’Aigles
\ de Tarragona

Since 1989, CAT can take up to 4.0 m3/s of surface water from the Ebro river two irrigation channels.

Produces and distributes 75 hm? of safe drinking water to the 86% of the Tarragona Province (Spain)
population (800k average / 1.5M max.)

69 municipalities and 27 industries
410 km of pipes and 400.000 m3 of storage
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Figure 20. Water Temperature RCP8.5 projections

compared to Xerta measure
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All climate scenarios predict
worsening conditions
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CS#3 Climate change challenges

Climate Change

$

Surface Water Quality Changes

Severe Scenarios —
Uncontrolled water quality

Climate Change effects on CAT:

« Higher temperatures and conductivities on
river water

« Algae blooms
 More treatment difficulties
 Less persistence of chlorine in the network

* X %

* More generation of DBPs o
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CS#3 Ampolla WTP
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WTP Process upgrades
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The ozone application, on April of 2018, reduced the
DBPs precursors, measured as TOC and UV254.

The THMs concentrations in the drinking water
dropped substantially thanks to the DWTP upgrades,
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CS#3 NOM Characterization and elimination
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CAT treatment eliminates part of the NOM

Different efficiency with NOM fractions
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CS#3 NOM elimination in WTP steps
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CS#3 DBP potential reduction

THM potential reduction through Ampolla DWTP

300,0
oxidation Flocculation Filtration oxidation Filtration

250,0

200 The goal is to guarantee that
% 4 ) the maximum WTP output is
kS s lower than legal limit
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m0,5ppmd'ozé i 1ppm de floculant m 0,8ppmd'ozdi 1,5ppm de floculant en el DEC F2 m 0,5ppm d'ozd i 2ppm de floculant en el DEC F2

Changes in the process have real effect on DBP output
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CS#3 Adsorption process changes

NOM/DBP potential reduction

results in lab tests

NOM/DBP potential reduction results in batch tests

Activated carbon selection can
lead to different DBP
generation

150 4

—
1]
W

g

THM-FP 24h (pph)

-3
i

by
o
Sy

(=]
w

:'j. O‘ (] v‘ 0‘ [ ac_
O 3 O O O O S e NNy
ECHCL3 ®=CHBrCl2 m=mCHBr2Cl uCHBr3 Clor S —
ST 7 > : Moy, &
/agk POLITECNICO . .
&2 oi miLano Comparison with real values

i

New cellulose-based adsorbents under GAC durability is a key factor
study to improve NOM reduction in DBP reduction
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CS#3 Coagulation-flocculation process

NOM/DBP potential reduction results in jar-tests

E % Studge (%)

10 1% 2 3 34 40 10 1% 2 28 34 @
A: Dosi Coagulant (ppm) A: Dosi Coagulant (ppm)

removal THM (%)

D pH (H304)
€026 (ppm)

Process model generation allows to 5
optimize the desired DBP reduction JILF W PR A W e T

Table 1. Summary table of the factors that were considered in the development of the models for each response variable
and their respective p-values.

Response variable Operation variable Factor p-value
. Coagulant (A) CD 0.057

V]

% Removal Turbidity Flocculant (B) CE 0.061

% Removal TOC Ozone (C) DG 0.078

% Removal UV-254 pH (D) E? 0.037 ** %
% sh}d.ge (E) : ’;
Turbidity input(F) ot b

% Removal THM-PF UV254 input (G) AD 1.2x10° R
TOC input (H)
THM-FP input () Funded by 14
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CS#3 Real WTP improvements
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CS#3 Bacterial risk

Flow Cytometer (FCM) for online reading of the total cell number

Cells reduction in DWTP processes
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FCM allows online
measurements on
bacteria growth

Free chlorine is
required by Spanish
legislation

The goal is to dose
chlorine only when
needed
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CS#3 DBP models - prediction

Large sampling tests have allowed to develop distribution @ Sampled tanks 3%,

network DBP generation models
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CS#3 Chlorine dosage optimization

A Xarxa Color real @

4" Xamxa Conductivitat

multisensor

systems §

On-line DBP and bacteria sensors coupled with models allow chlorine
dosage optimization

Reductions in chlorine dosage have a direct impact on reducing DBP
health risks and generation of new types of DBPs (sDBPs and HANs

HELMHOLTZ
U F Zentrum fiir Umweltforschung eureca.l'

Centre Tecnologic e Catalurya @

* X %
*
* *
*
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Take aways

Climate change impact on source water quality
is already being detected and will worsen

Better knowledge of NOM and DBP precursors
leads to treatment improvements

Treatment improvements have real impact on
DBP formation

DBP formation models in the network are key to
chlorination optimization and safer delivered
water

The SafeCREW project is providing valuable
information on how to adapt our processes to
future water quality conditions

©)

safe
CREW
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Thank you for your attention!
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